Biotransformation of primaquine in vitro with human K562 and bone marrow cells.
Although the antimalarial activity, hemolytic and methemoglobinemic side effects, and detoxification of primaquine are all thought to depend on various biotransformation products of the drug, their site and mechanism of formation and degradation are unknown and their specific biologic effects remain very poorly understood, particularly in humans. We have therefore explored the feasibility of studying primaquine metabolism in cultured human cells. We found that the biotransformation of primaquine can be investigated in vitro in serum-supplemented liquid cultures of partially synchronized and exponentially growing human erythroleukemic K562 cells. Further, these cells can be replaced by cells present in normal bone marrow. Primaquine is rapidly and predominantly converted in vitro into carboxyprimaquine (CPQ) in a quantitative manner and without further modification. In addition to CPQ, a compound Xc that is not 6-methoxy-8-aminoquinoline, and is not derived from CPQ, appears in minor amounts in a delayed fashion. With the K562 as well as with the bone marrow cells the formation of CPQ from primaquine can be totally blocked by large concentrations of the nitrosourea, 1,3-bis-(2-chloroethyl)-nitrosourea (BCNU). With bone marrow, increasing blockade of CPQ formation by BCNU leads invariably to a progressive and striking accumulation of Xc. The availability of reproducible, quantitative, and practical new tools for the study of primaquine metabolism in vitro raises a number of challenging questions and may improve understanding of the mode of action, toxicology, and pharmacogenetics of 8-aminoquinolines.